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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device excellent in the use efficiency of the 
transmitted light from a back light by decreasing the 
number of substrates which constitute the liquid crystal 
display device, and to provide a new liquid crystal 
display device which is lightweight and has excellent 
shock resistance and flexibility. 
SOLUTION: A liquid crystal display device consisting of 
a semiconductor device is formed with a release layer on 
a first substrate and then transferred from the first 
substrate to a second substrate. In this process, a color 
filter and/or black matrix is formed on the back face of 
the semiconductor device exposed to produce a 
semiconductor device with the incorporated color filter. 
Then the semiconductor device is separated from the second substrate and transferred to a 
third substrate having a polarizing function. Thus, the semiconductor device with the color 
filter and the polarizing function incorporated can be produced. 
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NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the liquid 
crystal display using the active-matrix substrate manufactured using the exfoliation method of a thin 
film device, and the exfoliation method concerned, and the active-matrix substrate concerned. 
[0002] 

[Description of the Prior Art] The liquid crystal display using a thin film transistor (TFT) controls the 
rotatory power of the liquid crystal molecule enclosed between substrates and opposite substrates 
concerned by voltage controlled by the thin film transistor formed on the substrate, and the principle 
which controls the translucency in each pixel is used. 

[0003] The example of a configuration of such a liquid crystal display is shown in drawing 1 . The 
active-matrix substrate 120 with which the active matrix 122 and/or the drive circuit 124 were formed, 
and the opposite substrate 140 are stuck through a predetermined gap by the sealant (not shown) formed 
along the periphery edge of the opposite substrate 140, and liquid crystal 130 is enclosed with this gap. 
[0004] The pixel electrode formed in the active matrix 122 and the transparence counterelectrode 
formed in the opposite substrate 140 counter on both sides of liquid crystal 130, and a liquid crystal 
molecule drives it by the electric field impressed between a pixel electrode and a counterelectrode. 
Moreover, an orientation film is formed in the surface of the side which touches the surface of the side 
which touches the liquid crystal 130 of a active matrix 122, and the liquid crystal 130 of the opposite 
substrate 140, and the orientation of the liquid crystal molecule in a non-electric-field condition is 
determined. The liquid crystal mechanical component which consists of a active-matrix substrate 120, 
liquid crystal 130, and an opposite substrate 140 is inserted with two polarizing plates 1 10 and 150 
which have the polarization direction different still more nearly mutually. The polarization direction of 
polarizing plates 1 10 and 150 is arranged in the direction of orientation of the orientation film formed in 
each surface of said active-matrix substrate 120 and the opposite substrate 140. 

[0005] Moreover, in order to make color display possible, a color filter and/or a black matrix are formed 
in the opposite substrate 140. Even when color display is not required, the black matrix for intercepting 
the transmitted light from each pixel inter-electrode is needed. The case where it is formed in the 
opposite substrate 140, and the gate line and the data line which constitute a active matrix may be 
substituted for a black matrix. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, the liquid crystal display has the structure where many 
substrates were stuck, therefore the thickness of a display will become large. If the thickness of a liquid 
crystal display becomes large, it not only becoming difficult to double the location and angle of each 
substrate correctly, but it being necessary to enlarge the brightness of a back light more, in order to 
compensate it, and leading to increase of the power consumption of the whole liquid crystal display, 
since it becomes impossible to take out the incident light from a back light effectively etc. will become 
the cause which disadvantage generates. 
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[0007] So, in the invention in this application, the liquid crystal display which can take out incident light 
efficiently is offered by reducing the number of substrates required for manufacture of a liquid crystal 
display, and making thickness of a device small. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the invention 
in this application has the production process 1 which exfoliates from said 1st substrate and imprints a 
thin film device formed through stratum disjunctum on the 1st substrate on the 2nd substrate, and the 
production process 2 which exfoliates from said 2nd substrate and imprints said thin film device on the 
3rd substrate. 

[0009] A method of exfoliating from said 1st substrate and imprinting a thin film device formed on the 
1st substrate to up to a substrate of arbitration is realizable by method shown in JP,10-125931,A. A laser 
beam is irradiated at said stratum disjunctum from a field where a thin film device was formed through 
stratum disjunctum which consists of amorphous silicon, and the account thin film device of back to 
front was specifically formed on the 1st substrate which has translucency, and the opposite side. 
Thereby, exfoliation arises in said stratum disjunctum and said thin film device is made to secede from 
said 1st substrate. The production process 1 which imprints said thin film device to up to said 2nd 
substrate can be performed by pasting up said thin film device on said 1st substrate on the 2nd substrate 
through a binder which has water solubility after irradiating said laser beam at said stratum disjunctum 
at this time, and applying force which tears off said the 1 st substrate and said 2nd substrate. 
[0010] Furthermore, said thin film device imprinted by such method is again pasted up on up to the 3rd 
substrate through adhesives of for example, nonaqueous solubility. By dipping this into water, said 
water-soluble adhesives can be dissolved and the production process 2 which imprints said thin film 
device to up to said 3rd substrate can be performed. 

[001 1] Thus, after passing through a production process 1 and a production process 2, the same field as 
time of being formed on said 1st substrate appears in the surface, and said thin film device will be in the 
condition that only a substrate was transposed to said 3rd substrate. 

[0012] It considers as data medium as which a thin film device manufactured by above-mentioned 
method is operated as a liquid crystal display. Invention according to claim 2 A thin film transistor for 
pixel switching which is the active-matrix substrate manufactured using an exfoliation method of a thin 
film device specified to claim 1 and by which said thin film device has been arranged in the shape of a 
matrix, It is the active-matrix substrate characterized by having the scanning line electrically connected 
to the gate of the transistor concerned, the data line electrically connected to the source of the transistor 
concerned, and a pixel electrode connected to a drain of the transistor concerned. 
[0013] Moreover, like invention according to claim 3, if said thin film device is the active-matrix 
substrate characterized by having a drive circuit which drives a thin film transistor for said pixel 
switching, it is more desirable. 

[0014] A liquid crystal display using these active-matrix substrates is suitably used, in case a contrast 
ratio is high and especially color display is carried out compared with a thing of a passive matrix. It 
becomes unnecessary fiirthermore, to use external circuits, such as LSI, as the drive circuit concerned by 
method which said thin film device equipped with said drive circuit. For this reason, constraint produced 
in order to connect an external circuit to said active-matrix substrate is lost, and width of face of 
selection of a substrate material desirable as said 3rd substrate can be expanded. That is, it also becomes 
possible to choose plastics which is mentioned later as the 3rd substrate. 

[0015] The invention in this application is the liquid crystal display manufactured using a active-matrix 
substrate manufactured as mentioned above, and is a liquid crystal display characterized by said 3rd 
substrate having a polarization function. 

[0016] An example of a configuration of such a liquid crystal display is shown in drawing 2 . The 
active-matrix substrate 220 imprints a thin film device equipped with a active matrix 222 and/or the 
drive circuit 224 through said the 1st and production process 2 on the 3rd substrate which has a 
polarization function. Thereby, the polarizing plate 1 10 shown in drawing 1 and the active-matrix 
substrate 220 equipped with both functions of the active-matrix substrate 120 can be manufactured. 
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[0017] At this time, a new liquid crystal display which has ****** is realizable by using a substrate 
which has ***** as said 3rd substrate like invention according to claim 5. More specifically, a plastic 
plate which has a polarization function as the 3rd substrate can be used like invention according to claim 
6. In the conventional liquid crystal display, quartz glass, heat-resisting glass, etc. were used as a 
substrate which forms a active matrix. A liquid crystal display using this also had these properties so 
naturally [ these materials were heavy, and ], since it was lacking in shock resistance. On the other hand, 
a little [ that a plastic plate is light and ] impact is also borne, and since a property which was excellent 
in **, such as having ******, is shown, when this is adopted, a new liquid crystal display which has 
these properties can be realized. 

[001 8] On the other hand, such a plastic plate had the defect of being scarce in thermal resistance as 
compared with a glass substrate, and was the greatest cause which makes it difficult that this forms TFT 
directly on a plastic plate. However, as said 3rd substrate, a scarce material is also employable as 
thermal resistance in this way. The reason is as follows. 

[00 1 9] Usually, it divides roughly into a manufacture process of TFT, and there are an elevated- 
temperature process which passes through process temperature of about 1 100 degrees C, and a low- 
temperature process which passes through process temperature of about 400 degrees C as it. A substrate 
used in order to manufacture such TFT needs to have thermal resistance which bears such process 
temperature enough needless to say. However, in the invention in this application, said 3rd substrate is 
not used at the time of manufacture of TFT, but is used only for the purpose which fixes said thin film 
device to stability after said production process 2. Therefore, it is enough if it has thermal resistance (it 
is about 120 degrees G when using polyimide as for example, an orientation film) which can bear 
adhesion temperature of a mounting tape for giving an electrical signal to formation temperature, such as 
an orientation film and a sealant, and said active-matrix substrate as said 3rd substrate. Therefore, 
according to the invention in this application, it is fully possible to adopt a plastic plate as a substrate of 
TFT. 

[0020] A polarizing plate is constituted from a protective group object of the polarization base 
concerned by a polarization base for carrying out orientation of it to polarizing elements, such as iodine 
and a color, and pan. As for a material used as these bases, plastics material, such as triacetyl cellulose 
(TAC), is used as polyvinyl alcohol (PVA) and a protective group object as for example, a polarization 
base. In the invention in this application, even if it is the polarizing plate manufactured using these 
plastics material, it has an advantage that it can be used as it is as said 3rd substrate. 
[0021] Invention given in claims 8 and 9 is the liquid crystal display which equipped said active-matrix 
substrate with a color filter and/or a black matrix. A active-matrix substrate equipped with these is 
realizable after said production process 1 like invention according to claim 10 by forming said color 
filter and/or a black matrix in a rear face of said thin film device. 

[0022] Namely, through said production process 1, where said thin film device is imprinted on said 2nd 
substrate, said thin film device is reversed and it will be in the condition that the rear face (field which 
was in contact with said 1st substrate) was exposed. Therefore, a color filter and/or a black matrix can be 
formed to this rear face. A color filter can be formed with such combination, using for example, the 
applying method, print processes, the photolithography method, the ink j et method, etc. 
[0023] Moreover, it is also possible to use as a black matrix what formed metal thin films, such as 
aluminum and a tantalum, with spatter vacuum deposition etc., and carried out patterning by the 
photolithography method. 

[0024] in addition, a method of using the scanning line and the data line of said active matrix as a black 
matrix is used as known technology - **** (for example, SID92DIGEST, pp.789-792) ~ it becomes 
unnecessary to form a color filter in the opposite substrate 140 shown in drawing 1 by building a color 
filter in a active matrix also in this case 

[0025] Moreover, as a configuration of a liquid crystal display similar to the invention in this 
application, structure (JP,3-72322,A) which has arranged a color filter, for example in a lower layer of 
TFT, structure (JP,8-288519,A) which has arranged a black matrix in a lower layer of TFT are indicated. 
However, a manufacture process of TFT which a manufacture process of a liquid crystal display of 
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having such structures takes an elevated temperature which was already described using a substrate with 
which a color filter and/or a black matrix were formed must be carried out. Therefore, it must specialize 
in a material with thermal resistance beyond process temperature of TFT as a material which constitutes 
a color filter and/or a black matrix. 

[0026] On the other hand, in the invention in this application, after manufacturing TFT by the same 
method as the conventional process, a color filter and/or a black matrix are formed. In a subsequent 
process, since it is not exposed to an elevated temperature as already stated, it is not necessary to choose 
a material which has thermal resistance as a material which constitutes a color filter and/or a black 
matrix, and width of face of selection of a suitable material can be expanded. 

[0027]' Invention according to claim 1 1 is a liquid crystal display with which said active matrix and an 
opposite substrate which counters are characterized by having a polarization function and having a 
common transparent electrode through liquid crystal. 

[0028] By adopting an opposite substrate possessing such a function, the number of substrates which 
constitutes a liquid crystal display is reducible. That is, the opposite substrate 150 shown in drawing 1 
and a polarizing plate 160 can give a function which it has according to an individual to one opposite 
substrate by equipping with a common transparent electrode a field of a side which touches the liquid 
crystal 230 of the polarizing plate 240 shown in drawing 2 . 

[0029] As said opposite substrate, a substrate which has ****** can be used like invention according to 
claim 12 A new liquid crystal display which becomes possible [ constituting a liquid crystal display 
only from a material which has ****** ], therefore has ****** is realizable by adopting collectively this 
and a active-matrix substrate which has ****** which is indicated by claim 5. 
[0030] Moreover, as said opposite substrate, like invention given in claims 13 and 14, it has a 
polarization function and, specifically, a plastic plate equipped with a common transparent electrode can 
be adopted. Thus, when a plastic plate is adopted as said opposite substrate, it is lightweight and a liquid 
crystal display strong against an impact can be offered. 

[0031] In addition, when the active-matrix substrate 220 shown in drawing 2 does not necessarily 
contain a color filter and/or a black matrix, these may be formed in an opposite substrate so that it may 
be indicated by claims 15 and 16. An example of a configuration in this case is shown in drawing 3 . In 
liquid crystal display of a configuration of being shown in drawing 3 , a function of the opposite 
substrate 340 and a polarizing plate 350 is the same as that of it of the opposite substrate 140 shown m 
drawing 1 , and a polarizing plate 150. However, number of sheets of a substrate which constitutes a 
liquid crystal display is reducible by equipping the active-matrix substrate 320 with a polarization 
function also in this case. 

[0032] . . . 

[Embodiment of the Invention] Next, the gestalt of operation of the invention in this application is 

explained with reference to a drawing. 

[0033] The cross-section structure of the thin film device concerned for imprinting a thin film device to 
<operation gestalt of ** lst> drawing 4 using the exfoliation method proposed by the invention in this 
application is shown. Drawing 4 shows the cross-section structure of the transistor section for switching 
of said active matrix as an example. In this example, stratum disjunctum 12 is formed on a substrate 10, 
and a thin film transistor is further formed through the substrate layer 20 on it. 
[0034] (1) The production process substrate 10 which forms stratum disjunctum 12 and the substrate 
layer 20 on substrate top 10 has the translucency which the exposure light 60 mentioned later may 
penetrate, and should just be equipped with the thermal resistance and corrosion resistance over the 
manufacture process of a thin film device. As a concrete material, the heat resisting glass of quartz glass, 
soda glass, Corning 7059, and NEC glass OA-2 grade is mentioned. Although there is no big limit in the 
thickness of a substrate 1 0, it is desirable that it is 0.5mm - about 2.0mm. 

[0035] Stratum disjunctum 12 uses what produces exfoliation in the inside of the layer concerned, or an 
interface, or is easy to exfoliate and becomes by the exposure of the exposure light 60 mentioned later. 
When specific material is used as stratum disjunctum 12, by irradiating the light of fixed reinforcement 
at the stratum disjunctum concerned, the bonding strength of the atom which constitutes said stratum 
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disjunctum, or a molecule disappears or decreases, ablation etc. is produced, and it results in exfoliation. 
Moreover, the exposure of exposure light, or when it absorbs the irradiated light and the material 
concerned generates heat, the material which constitutes said stratum disjunctum may cause a phase 
transformation. The volume change accompanying it, change of an interface configuration, a deposit of 
content material, a segregation, etc. change the adhesion and/or bonding strength between the layers (for 
example, drawing 4 a substrate 10 or the substrate layer 20) which adjoin said stratum disjunctum and it, 
and the exfoliation in the interface of said stratum disjunctum becomes easy to produce them. Moreover, 
it may result in exfoliation with the gas emitted by the exposure of exposure light. The case where the 
component contained in said stratum disjunctum serves as a gas, and it is emitted, and the material 
which constitutes said stratum disjunctum absorb said exposure light, and changes to a gas, and the 
steam may be emitted to this. . 
[0036] As a concrete presentation of stratum disjunctum 12, nitride ceramics, such as (a) amorphous 
silicon, (b) silicon oxide or a silicic-acid compound, titanium oxide or a titanic-acid compound, 
zirconium oxide or a zirconic acid compound, a lanthanum trioxide, the various oxide ceramics of a 
lanthanum acid compound, a dielectric or a semiconductor, (c) silicon nitride, nitriding aluminum, and 
titanium nitride, (d) organic polymeric materials, the (e) metal, etc. can be considered as indicated by 
JP, 10-206896, A, for example. Moreover, similarly thickness suitable as stratum disjunctum and the 
formation method are indicated by JP, 10-206896, A. 

[0037] When manufacturing TFT as said thin film device, it is desirable to use amorphous silicon as 
stratum disjunctum 12. It is because amorphous silicon is a material used in case the polish recon which 
is the barrier layer of TFT is formed, so it is not necessary to take into consideration anew the thermal 
resistance of the stratum disjunctum to shift (if it puts in another way contamination of an activity polish 
recon layer) of the impurity element from stratum disjunctum to TFT, and the process temperature of 
TFT etc 

[0038] Amorphous silicon absorbs exposure light, especially a laser beam, generates heat, and produces 
a phase transformation with the heat. If the light more than fixed energy is irradiated especially, 
amorphous silicon will be fused and recrystallized and will change to polycrystalhne silicon (p-Si). At 
this time, the volume change accompanying a phase transformation, change of an interface 
configuration, etc. are produced, and exfoliation is promoted. Moreover, hydrogen (H) may contain in 
amorphous silicon. In this case, as for the content of hydrogen, it is desirable that it is beyond about 
2at% and it is more desirable that it is 2 - 20at%. It is because the hydrogen concerned will be emitted 
by the exposure of exposure light, the internal pressure of stratum disjunctum will occur and exfoliation 
will be promoted, if hydrogen contains to amorphous silicon. The content of hydrogen is adjusted by 
setting up suitably membrane formation conditions (a gas presentation, gas pressure, a gas ambient 
atmosphere a quantity of gas flow, gas temperature, substrate temperature, etc. when [ For example, ] 
forming the amorphous silicon concerned using a CVD method). Moreover, or it does not contain 
hydrogen, hydrogen Or other gas elements can also be made to contain to amorphous silicon with few 
hydrogen'contents using ion-implantation or the ion doping method. 

[0039] As for the substrate layer 20, it is desirable to constitute from a material which it is insulating and 
can protect said thin film device physically and/or chemically. Furthermore, as said thin film device, 
when manufacturing TFT, silicon oxide (Si02), silicon nitride (SiN), etc. which are the insulator layer 
which can be formed in the same process as the manufacture process of TFT are used preferably. 
[0040] The thickness of the substrate layer 20 should just be the degree which can achieve the above- 
mentioned protection feature. When Si02, SiN, etc. are used as a substrate layer 20, it is desirable that it 
is 50nm - 2 0 micrometers, and it is still more desirable that it is 100-500nm. Moreover, as the formation 
method of the substrate layer 20, the oxidizing [ thermally ] method, a CVD method, the sputtering 
method, a spin coat method, etc. can be used. 

[0041 ] In addition, although illustration has not been carried out, it is desirable to form a middle 
substrate layer between a substrate 10 and stratum disjunctum 12. Like the substrate layer 20, a middle 
substrate layer is constituted from Si02, SiN, etc., and is used for the purpose, such as preventing 
mixing of the impurity element from a substrate 10. 
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r0042] (2) The production process which forms a thin film device on the substrate layer 20 ( drawing 4 ) 
At this production process, thin film devices, such as a thin film transistor, are formed according to the 
usual semiconductor process. About the details of the process indicated here, it is electric information 
American Communications Association paper magazine C-H, for example. Vol. J76-C-II It is indicated 

by pp.227-234. ^ , .. . 

[0043] An amorphous silicon layer is formed on the substrate layer 20, a laser beam is irradiated from 
the upper part all over the amorphous silicon layer concerned, and laser annealing treatment is 
performed Thereby, melting and recrystallization of the amorphous silicon layer concerned are done, 
and it turns into a polish recon layer; Then, patterning is carried out to the configuration of a request of 
the polish recon layer concerned, and the activity silicon layer 30 is formed. 
r00441 Then the wrap gate insulator layer 22 is formed for the activity silicon layer 30 with a CVD 
method As a presentation of a gate insulator layer, Si02, SiN, etc. are used preferably. Moreover, the 
gate insulator layer 32 may be a thermal oxidation film obtained by oxidizing the activity silicon layer 
30 at an elevated temperature. A *u 
[0045] Next, a polish recon film or a metal membrane is formed on the gate insulator layer 22, and the 
gate electrode 40 is formed by carrying out patterning of this. . u 

[0046] Next, a mask is given to the barrier layer of a P type transistor, and the source field 34 and the 
drain field 36 of an N type transistor are formed in the whole surface for Lynn (P) etc. an ion 
implantation or by carrying out ion doping. Since the gate electrode 40 is formed through the gate 
insulator layer 22 on the activity silicon field 32 at this time, alloying elements, such as said Lynn, are 
not introduced into the activity silicon field 32, but the activity silicon field 32, the source field 34, and 
the drain field 36 can be formed in self align. ' A4U 

[0047] Using the same technique, a mask is given to the barrier layer of an N type transistor, and the 
source field, drain field, and activity silicon field of a P type transistor are formed in the whole surface 
for boron (B) etc. an ion implantation or by carrying out ion doping. 

[0048] Next the interlayer insulation film 24 which consists of Si02, SiN, etc. is formed with a CVD 
method, and the contact hole which arrives at the source field 34 and the drain field 36 is established in 
the interlayer insulation film 24 concerned. . i 

[0049] Then the source electrode 41 and the drain electrode 42 are formed by forming the metal 
membrane which consisted of aluminum etc. for example, by the sputtering method, and carrying out 
patterning of the metal membrane concerned after that. _ 
[0050] According to the above production process, the CMOS transistor circuit which consisted of an N 
type transistor and a P type transistor is completed. 

[0051] In addition, especially the electrode equivalent to the gate electrode 40 and the source electrode 
41 of the transistor Trl for a drive is called the gate line 43 and the data line 44 with the transistor Tr2 
for pixel switching, respectively. 

[0052] Then, the second interlayer insulation film 26 is formed with a CVD method, and a contact hole 
is prepared on the drain electrode of the transistor Tr2 for pixel switching. 

[0053] Next, the pixel electrode 46 is formed by forming the thin film which consists, for example of 
transparence conductivity materials, such as an indium stannic acid ghost (ITO), and carrying out 
patterning of this. The pixel electrode 46 plays the role which gives the electric field which control the 
orientation of a liquid crystal molecule to the liquid crystal molecule concerned. According to the above 
production process, the active matrix for driving liquid crystal is completed. 

[0054] The insulating flattening film 28 for carrying out flattening of the surface of a thin film device to 
the last of this production process is formed with a CVD method, a spin coat method, etc., and a active- 
matrix substrate is completed. 

[0055] The thin film device formed through stratum disjunctum on the 1st substrate can be 
manufactured through the above production processes. Next, the production process 1 which exfoliates 
from said 1st substrate and imprints the thin film device concerned on the 2nd substrate is explained. 
[0056] (3) The production process which sticks the 2nd substrate 50 on a thin film device layer through 
the temporary glue line 52 ( drawing 5 ) 
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As a temporary glue line 52, temporary adhesives and the becoming adhesives which can exfoliate are 
used for behind For example, various adhesives, such as reactant hardening mold adhesives, heat-curing 
mold adhesives ultraviolet curing mold adhesives, and aversion hardening mold adhesives, are 
mentioned as a material of the temporary glue line 52. Specifically, adhesives, such as an epoxy system, 
an acrylate system, and a silicone system, are usable. Moreover, such a glue line is formed by the spm 
coat method, the applying method, etc. 

fo0571 What is necessary is just to have the reinforcement of a degree usable as a temporary imprint 
substrate as the 2nd substrate 50. As a material which constitutes the 2nd substrate 50, synthetic resin, 
glass material, the ceramics, a metal, etc. are mentioned. As glass material, glass material with the cheap 
low meltine Doint may be used, for example. 

0058] When using photo-curing mold adhesives as a temporary glue line 52, what has the property 
which penetrates the light for stiffening the photoresist adhesives concerned as the 2ndsubstrate 50 is 
used preferably. In this case, after applying the photo-curing mold adhesives concerned to the maximum 
surface of said active-matrix substrate and sticking the 2nd substrate 50 on this, light is irradiated from 
the 2nd substrate 50 side, and photo-curing mold adhesives are stiffened. 

[0059] As a temporary glue line 52, when using adhesives other than said photo-cunng mold adhesives, 
t is not necessary to necessarily use what has light transmission nature as the 2nd substrate 50. hi tins 
cie after applying the adhesives concerned to the maximum surface of said active-matrix substrate and 
stoking the 2nd substrate 50 on this, the adhesives concerned are stiffened by the hardening method 
according to the property of the adhesives concerned. 

fo060H4) The production process which irradiate the exposure light 60 from the 1st substrate 10 side 
and the stratum disjunctum 12 concerned is made to produce exfoliation in stratun i disjunctum 12, and 
separates the 1st substrate 10 into it from a thin film device layer ( dj^wjn^ and drawmgj ) 
A?kmg a it makes exfoliation cause in the inside of the layer of stratum disjunctum, and/or an interface 
as an exposure light 60 for exfoliating, what kind of thing may be used. For example as an exposure 
££?60 light, sudi as an X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a laser beam a 
Smeter wave and microwave, can be used. Moreover, you may be an electron ray radiation (alpha 

galna ray), etc. Among these, a laser beam is desirable at the point of being easy to 
make stratum disiunctum 12 producing exfoliation. 

W6V LAstaer equipment made to generate a laser beam, although various gas laser, solid s ate laser 
Lm conductor lasef), etc. are mentioned, excimer laser, Nd-YAG laser, argon laser, a C02 laser, a CO 
laser helium-Ne laser, etc. are especially desirable, and excimer laser is desirable also especially 
Specially in it. Since excimer laser outputs high energy in a short wavelength region, it can make 

disjunctum 12 produce exfoliation extremely for a short time. For tins reason, it can exfoliate by 
lessenTng the deterioration and damage on a layer as much as possible, without making the adjoining 
laver and the approaching layer almost produce a temperature rise. 

X?As foZ wavelength of a laser beam, it is desirable that it is 100-1200nm and it is more 
desirable that it is 100-350nm. Since the short-wavelength-laser absorption-of-light effectiveness in 
stratum disjunctum is high when using amorphous silicon or silicon as a material which constitutes 
stratum disiunctum 12 especially, effective exfoliation can be performed. 

[0063] Mo eover, in stratum disjunctum, when exfoliating by making phase changes such as a gas ^ 
evolution and evaporation, cause, wavelength can also use the laser beam which is about 350-1200nm. 
roSsSln me case\>f excimer laser, as for the energy density of a laser beam, it is desirable to consider 
as about two 10 - 5000 mJ/cm, and it is more desirable to consider as about two 100 - 1000 mJ/cm. 
Moreoveras for irradiation time, it is desirable to be referred to as about 1 - 1000ns, and it is more 
desirable o be referred to as 10 - 1000ns. Energy sufficient when energy density is low or irradiation 
time is short for stratum disjunctum 12 to cause exfoliation cannot be given to the stratum ^sjunctum 
concerned and when energy density is high or irradiation time is long, there is a possibility that a thin 
film device may receive damage, with the heat superfluously produced in the light and the stratum 
disiunctum 12 which penetrated stratum disjunctum 12 and/or the substrate layer 20. 
[0065] As for the exposure of a laser beam, it is desirable to glare so that the reinforcement may become 
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uniform The direction of radiation of light may be a direction as for which predetermined carried out 
the angle inclination not only to a perpendicular direction but to the stratum disjunctum 12 to stratum 
disjunctum 12 as shown in drawing 6 . Moreover, when the area of stratum disjunctum 12 is larger than 
the exposure area which is 1 time of exposure light, it may divide into multiple times to all foe fields of 
the stratum disjunctum concerned, and exposure light may be irradiated. Furthermore, a multiple-times 
exposure may be carried out in the same part, or the multiple-times exposure of the light of a different 
class and different wavelength (wavelength region) may be carried out to the same field or a different 
field 

r00661 If exposure light is irradiated at stratum disjunctum 12 using the above methods, exfoliation will 
arise in the inside of the layer of stratum disjunctum 12, and/or an interface, or it will become easy to be 
generated Therefore, if force which tears off the 1st substrate 10 and 2nd substrate 50 is applied, m the 
inside of the layer of the stratum disjunctum 12 which the adhesion force is lost or is falling, and/or an 
interface, the 1 st substrate 1 0 is separable from a thin film device. 

r00671 Drawing 7 shows the case where exfoliation is produced in the interface of stratum disjunctum 
12 and the substrate layer 20 as an example of the gestalt of exfoliation. However, in the inside of the 
layer of stratum disjunctum 12, or the interface of the 1st substrate 10 and stratum disjunctum 12, 
exfoliation may arise according to the exposure conditions of the presentation of stratum disjunctum 12, 
or the exposure light 60 etc. In such a case, the stratum disjunctum which remained in the substrate layer 
20 is removed using methods, such as washing, polishing, and etching. 

r00681 (5) The production process which the substrate layer 20 which separated the 1st substrate 10 and 
was exposed is made to correspond to the pixel field of a active matrix, and forms a color filter 

( drawing 8 thru/or drawing 12 ) 

me production process ( drawing 10 and drawing 11 ) filled up with the solution 501 for color-filter 
formation thru/or 503 with an ink-jet method in the production process ( drawing 9 ) which forms the 
bank 500 where the production process which forms a color filter divides a pixel field into the substrate 
layer 20 and the pixel field which were divided on bank 500, and the production process ( drawing 12 ) 
which the solution for color-filter formation with which it was filled up dries and fixes, and form a 
coloring layer - it is come out and constituted. ..... , ■ i 

r00691 In order to make an understanding easy, the transistor Tr2 for pixel switching and the pixel 
electrode 46 are simplified and shown, and only the fragmentary sectional view equivalent to a active- 
matrix field is expressed with drawing 9 thru/or drawin g 12 . Moreover, vertical reversal of the cross 
section shown in drawings is carried out, and it is indicated that the substrate layer 20 turns to a top. 
T00701 Bank 500 is formed on the substrate layer 20 at a configuration (for example, the shape ol a grid 
configuration or SUTORAIBU) which serves as a boundary of the pixel field which adjoins mutually, 
when it sees from a direction perpendicular to the substrate side of a active-matrix substrate. As a 
material of bank 500, it can constitute, for example from organic materials, such as an inorganic material 
of a metal and Si02 grade, a resist, and polyimide. Moreover, the function as a black matrix can be 
added to bank 500 by forming bank 500 with a material without light transmission nature. Specifically, 
what melted black resin, such as negative-mold resin black and a resist for high insulation black 
matrices to the organic solvent is usable. However, when making the gate line and the data line ol a 
active matrix serve a double purpose as a black matrix, bank 500 does not necessarily need to have 
protection-from-light nature. In order to carry out patterning of the bank 500 to a desired configuration, 
for example, the photolithography method is applicable. 

T007 1 ] Next the pixel field divided by the bank 500 is made to fill up with the solution for filter 
formation from an ink jet type recording head. The solution for filter formation melts a color and a 
pigment to a suitable solvent, and adjusts them to the viscosity (about several pc) in which the 
regurgitation is possible from an ink jet type recording head. In order not to make a solution produce 
denaturation by heat as an Inkjet type recording head 510, the thing of a piezo jet method is desirable^ 
r00721 Only the number of primary colors (green [ which are generally the three primary colors of light / 
the red and green ], blue) prepares the solution for filter formation. From the ink jet type recording head 
filled up with this solution for filter formation, it has good control of striking a ball in any direction to 
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the corresponding pixel field, and optimum dose restoration is carried out into bank 500. The amount of 
solutions with which it is filled up is set as the amount in consideration of the volume decrease by 
volatilization of a solvent. At this time, the overflow of the mistaken solution to the adjoining pixel or 
leakage can be prevented by performing processings (for example, fluorination processing etc.) which 
make compatibility with the solution for filter formation decrease or lose to bank 500. 
[0073] After filling up a pixel field with the solution for filter formation, heat treatment etc. is 
performed, a solvent is volatilized and the solidified coloring layer 501 thru/or 503 are formed. Heat 
treatment is performed using a heater, oven, etc. and it is carried out by heating the whole to a 
predetermined temperature. If the solvent of the solution for filter formation volatilizes, volume will 
decrease, but when a volume decrease is remarkable, restoration and desiccation of a solution are 
repeated until the thickness of sufficient coloring layer to function as a color filter is obtained. When the 
coloring layer 501 thru/or 503 become fixed thickness, in order to make it dry completely, 
predetermined temperature and heating of time amount (for example, 120 degrees C, about 1 hour) are 

performed. n 
[0074] (6) The production process which sticks the 3rd substrate 70 which has a polarization function 
through a glue line 74 on a color filter ( drawing 13 thru/or drawing 14 ) 

It is desirable to form a protective layer 72 on a color filter in order to protect a color filter. Thereby, 
dissolution of the color filter by adhesives, contamination, etc. can be prevented. As a protective layer 
72, an organic transparent material or inorganic transparent materials, such as Si02, polysilazane, and 
polyimide, can be used. „ , 

[0075] As a glue line 74, various hardening mold adhesives, such as photo-curing mold adhesives, such 
as reaction hardening mold adhesives, heat-curing mold adhesives, and ultraviolet curing mold 
adhesives, and aversion hardening mold adhesives, are used suitably. As a presentation of adhesives, 
what kind of thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc. 
[0076] A well-known method is applicable to formation of a glue line 74. For example, said hardening 
mold adhesives are applied to predetermined thickness by a spin coat method, the dipping method, the 
spray coating method, the roll coat method, the bar coat method, etc. 

[0077] As the 3rd substrate 70, there is light transmission nature and the material which has a 
polarization function is used suitably. It is desirable to use the polarizing plate which consists of plastics 
as a substrate 70 as it is, in order to fulfill all suitable conditions, such as light transmission nature, 
polarization function, ******, lightweight nature, and pair impact nature. As for glass, a quartz, etc., as 
a substrate 70, what stuck the polarizing plate on the usual substrate for liquid crystal panels is usable 
besides a polarizing plate. 

[0078] (7) The production process which separates the 2nd substrate 50 from the temporary glue line 51 

( drawing 15 ) . • . 

Separation of the 2nd substrate 50 performs chemical processing to the temporary glue line 52, and is 
performed by declining or vanishing the adhesive strength of the temporary glue line 52 concerned. For 
example, when water-soluble commercial adhesives are used for the temporary glue line 52, it is 
possible by dipping the whole underwater to dissolve only the temporary glue line 52 and to separate the 

2nd substrate 50. „ 
[0079] As mentioned above, manufacture of the active-matrix substrate which has a color filter and a 
polarization function is completed through the production process to (1) thru/or (7). Next, formation of a 
liquid crystal orientation film and enclosure of liquid crystal are performed using well-known 
technology, and a liquid crystal display is manufactured. 

[0080] (8) The production process which forms the orientation film 82 on the flattening film 28 exposed 
by separating the 2nd substrate 50 ( drawing 16 ) 

In order to make an understanding easy, drawing 16 shows signs that the upper and lower sides were 
reversed in drawing 8 thru/or drawing 15 . After washing the surface of the flattening film 28 by the 
suitable method, the surface concerned is made to apply and dry resin, such as polyimide. Then, rubbing 
processing for orientation control is performed and the orientation film 82 is formed. Rubbing 
processing is performed according to the polarization direction of the substrate 70 which has a 
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[0081] (9) The production process which manufactures the opposite substrate equipped with the 
polarization function and the common transparent electrode (drawjngil) 

As an opposite substrate 90, like the 3rd substrate 70, there is light transmission nature and the material 
which has a polarization function is used suitably. It is desirable to use the polarizing plate which 
consists of plastics as an opposite substrate 90 as it is, in order to fulfill all suitable conditions, such as 
light transmission nature, polarization function, ******, lightweight nature, and pair impact nature^ As 
for glass, a quartz, etc., as an opposite substrate 90, what stuck the polarizing plate on the usual substrate 
for liquid crystal panels is usable besides a polarizing plate. T -~ • a 

[00821 The transparence common electrode 92 is formed in the opposite substrate 90 ITO is used 
preferably that the common transparent electrode 92 should just be :a material which has hght 
transmission nature and conductivity. The transparence common electrode 92 can form ITO sputtering 
or by vapor-depositing on the opposite substrate 90. 

r00831 Then the orientation film 84 is formed on the transparence common electrode 92. The 
tfansparence common electrode 92 surface is made to apply and dry resin, such as polyimide. Then, 
rubbing processing for orientation control is performed and the orientation film 92 is formed. Rubbmg 
processing is performed according to the polarization direction of the opposite substrate 92 which has a 

[00841(1 O^production process which encloses liquid crystal between a active-matrix substrate and 
a counterelectrode ( drawing 18 ) . 

A sealant (not shown) is formed in the periphery edge of an opposite substrate, and ^sticks with a 
active-matrix substrate. Under the present circumstances, the opening for thickness of said sealant is 
held between an opposite substrate and a active-matrix substrate. Next, a liquid crystal material is 

enclosed with this opening, and the liquid crystal layer 86 as formed 

r00851 As mentioned above, manufacture of the new liquid crystal display equipped with the property 
which was excellent in ** is attained [ that there are few components mark as shown in drawing 2 , they 
also bear a little / that it is light and / impact, and have ****** according to the production process of 

^086] The^ndUeration gestalt of the Operation gestalt of ** 2nd> invention in this application forms 
a color filter by the relief staining technique. • -m*. / 

[0087] The manufacturing process cross section of this operation gestalt is shown in drawing 19 thru/or 

foO^The production process ( drawing thru/or dj^wingj ) to filter formation is the same as the 1st 
operation gestalt. However, with this operation gestalt, the formation production process of a bank is not 
necessarily needed, but a gate line and the data line are made to serve a double purpose as a black 

r0089]*the production process ( drawing 19 ) which applies the resist 600 which can dye behind the 
production process which forms a color filter in this operation gestalt on the substrate layer 20 and the 
production process ( drawing 21 ) which double the resist layer 600 concerned with a pixel field^ dye 
exposure the production process ( drawing 20 thru/or drawing 21 ) to develop, and the resist layer 600 
left behind after development, and form a coloring layer 601 thru/or 603 - it is come out and 

r0090Km the substrate layer 20, the resist layer 600 is formed using the resist in which dyeing by the 
color is possible. For example, the materials equipped with the property which may absorb a color, such 
as a cellulose, acrylic resin, and gelatin, are applied as a material of a resist A spin coat method, a spray 
coating method, the roll coat method, the bar coat method, etc. can be used for spreading of the resist 

[0091] Next to the applied resist layer 600, it exposes through a photo mask 610 and the resist layer 
corresponding to a pixel field is exposed. Under the present circumstances, as for the pattern which 
carries out a mask, only the pixel field of the same color is exposed. If the resist layer 600^ the resist of 
a positive type only the exposed portion hardens, the resist layer exposed when this was developed will 
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he removed and only the portion by which the mask was carried out will be left behind. Drawing 20 
ta^T^te^ where theresist of a positive type is used as a resist layer 600. When the resist 
of a negative mold is used as a resist layer, the photo mask which reversed right ** of mask data is used. 

[00921 Then the resist layer 600 left behind for every pixel field is dyed using a color, and fixing 
processing is performed further. Thereby, the coloring layer 601 about Isshiki is formed. 
K)0931 If fixing processing of Isshiki is completed, the color and the pixel field to expose of a color will 
be changed, and resist spreading ( drawing 19 ), exposure ( drawing 20 ), development ( tangli ), 
and dyeing and fixing ( drawing 22 ) will be repeated. By repeating these processings a total of 3 times 
(it corresponding to red, green, and blue, respectively), the coloring layer 601 which corresponded for 
eve^xel field thru/or 603 are formed ( drawing 22 ). In addition, in dyeing by the 2nd time and/or the 
3rd dyeing production process, since the coloring layer which fixing processing has ended once is not 
dved again it can color three colors according to an individual. _ • 

[0094] Since it is the same as that of the operation gestalt of the above 1st about the processing after 
color filter formation, it omits. . . _ 

[0095] The 3rd operation gestalt of the Operation gestalt of ** 3rd> invention in this application forms 
a color filter by the photosensitive pigment content powder method. ^ At u m/nr 
[0096] The manufacturing process cross section of this operation gestalt is shown in drawing 24 thru/or 

So^ItS production process ( drawing 4 thru/or drawing 8 ) to filter formation is the same as the 1 st 
operation gestalt. However, with this operation gestalt, the formation production process of a bank is not 
necessarily needed, but a gate line and the data line are made to serve a double purpose as a black 

m098l'the production process < drawing 24 ) at which the production process which forms a color filter 
applies the coloring resist layer 700 on the substrate layer 20 in this operation gestalt and the production 
process ( drawing25 thru/or drawing 26 ) which does exposure and development of the colonng resist 
layer 700 concerned according to a pixel field -it is come out and constituted. 
[0099] On the substrate layer 20, the photosensitive resist by which the pigment is distributed 
beforehand is applied and the coloring resist layer 700 is formed. 

TOlOOl Next to the applied coloring resist layer 700, it exposes through a photo mask 710 and the 
coloring resist layer corresponding to a pixel field is exposed. Under the present circumstances as for 
the pattern which carries out a mask, only the pixel field of the same color is exposed. If the coloring 
resist layer 700 is the resist of a positive type, only the exposed portion hardens, the coloring resist layer 
exposed when this was developed will be removed, and only the coloring resist layer of the portion by 
Xh me mask was carried out will be left behind. Drawing 25 thru/or drawing 26 show the case where 
the resist of a positive type is used as a coloring resist layer 700. When the resist of a negative mold is 
used as a coloring resist layer, the photo mask which reversed right ** of mask data is used. 
rOlOll If the development of Isshiki is completed, the color and the pixel field to expose of a colonng 
resist layer will be changed, and coloring resist spreading ( drawing 24 ), exposure ( drawing 25 ), and 
development ( drawing_26 ) will be repeated. By repeating these processings a total of 3 times (it 
corresponding to red, green, and blue, respectively), the coloring layer 701 which corresponded for 
every pixel field thru/or 703 are formed ( drawing 27 ). ■ A 

[0102] Since it is the same as that of the operation gestalt of the above 1st about the processing after 

color filter formation, it omits. . 

[0103] The 4th operation gestalt of the Operation gestalt of** 4th> invention in this application forms 
a color filter by the nonphotosensitivity pigment content powder method. 

[0104] The manufacturing process cross section of this operation gestalt is shown m drawing 28 thru/or 

miOsfThe" production process ( drawing 4 thru/or drawing 8 ) to filter formation is the same as the 1 st 
operation gestalt. However, with this operation gestalt, the formation production process of a bank is not 
necessarily needed, but a gate line and the data line are made to serve a double purpose as a black 
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EmSn Tn this operation gestalt, the production process which forms a color filter The production 
^^S^So«itiv& pigment content powder resin layer 800 on the substrate layer 20 
7dmwS28 ) Tlie production process ( drawing 29 ) which applies the resist layer 810 and the 
ISSwLt laver 810 concerned are doubled with a pixel field. Exposure, the production process to 
develop ( f SBto/« drawing 31 ), the production process ( drawing ) which etches the 
nrnph^STpigment co^wder resin layer 800, and the production process ( tamg33 ) 
whinh ^vfoliates the resist layer 810 --it is come out and constituted. 

™He to harden bv the suitable method. Moreover the resist layer 810 is formed, it exposes ^ougn i a 
nhoto mas? 820 and the resist layer 810 corresponding to a pixel field is exposed. Under the present 
ckcum^ the pattern which carries out a mask, only the pixel field of the same color » 

e^dTfS resist laye? 810 is the resist of a positive type, only the exposed portion hardens, the 
Save ^exo^sed when this was developed will be removed, and only the resist layer of the portion by 
whTch Sw^elt will be left behind. Drawing 30 thru/or dmwingil show tiie case where 
t^SSZS* type is used as a resist layer 810. When the resist of a negative mold is used as a 

• * i A „ oi a fu<=» nhntn mask which reversed right ** of mask data is used. 
mTomf I develcpC of a rettTs completed®.!* P*-* «*> *° ^ « 

ftlS * ncemed as a mask. Continuously, the coloring layer 801 correspond to a ptxel field .s 
fnrmP(1 hv pvfoliatine a resist using a well-known resist remover. 

%m If y et^g pX ing of Isshiki is completed, the color and the pixel field to expose of a pigment 
^Im^Ome^and Pigment resin layer spreading ( drawing28 ), the resist stratification 
S) exposure ( drawing 30 ), development ( drawjngli ), pigment resin layer etching 
iSSl ), S resist la^xfolTation ( dra_dng33 ) will be repeated. By ^repeating ^the e 
oSSsSSa total of 3 times (it corresponding to red, green, and blue, respectively), the coloring layer 

Jll^fflSnS same as thaTof the operation gestalt of the above 1st about the processing after 
pKS^ of the operation gestalt of** 5th> invention in this application forms 

mm! Su?aS P Sess cross section of this operation gestalt is shown in tom^S^ 
0 3 The proXctton process ( drawing 4 thru/or drawing^ ) to filter formation is the same as the 1st 
So ^ge^rHowever, wimlWs^Tation gestalt, the formation production process of a bank is not 
neSlfne^ed, but a gate line and the data line are made to serve a double purpose as a black 

ron dl With this ooeration gestalt, pigment resin is printed with the application of print processes, such 
[ ^^^^^Lr^h^TO. According to the pattern of a pixel field, pigment resin is 
f ?l«^ubstote Slaver 20 ustog the roller 900 for printing. Drawing 35 shows the situation when, 

in the condition that red pigment resin 901 and green 

SSESCL operation gestalt of the above 1st about the processing after 
a black matrix in the surface of the substrate layer 20 exposed by separating the 1st substrate 10 from a 



mn^^Sanns process cross section of this operation gestalt is shown in drawing^ and 

SlTITlS production process ( drawing! thru/or drawing 8 ) to filter formation is the same as the first 
operation geTalt. As a material which constitutes the black matrix 1000, organic materials, such as 
metals ™ ch as aluminum and a tantalum, a resist, and polyimide, etc are mentioned for example^ In 
using said orglic material as a black matrix 1000, it uses the material equipped with protection-from- 
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light nature. Specifically, what melted black resin, such as negative-mold resin black and a resist for 
high insulation black matrices, to the organic solvent is usable. 

[0119] The black matrix 1 000 is established on the substrate layer 20 at a configuration (for example, 
the shape of a grid configuration or SUTORAIBU) which serves as a boundary of the pixel field which 
adjoins mutually, when it sees from a direction perpendicular to the substrate side of a active-matrix 
substrate. In order to carry out patterning of the black matrix 1000 to a desired configuration, for 
example, the photolithography method is applicable. 

[0120] After black matrix formation forms a protective layer 1002 if needed, and imprints a active 
matrix and/or a drive circuit to up to the 3rd substrate which has a polarization function using the same 
method as the operation gestalt of the above 1st. 

[0121] With this operation gestalt, since the color filter is not built in a active-matrix substrate, it is 
necessary to prepare a color filter in the opposite substrate 90. The manufacturing process cross section 
in this case is shown in drawing 37 . Using well-known technology, a color filter 101 1 thru/or 1013, the 
transparence common electrode 92, and the orientation film 84 are formed in the opposite substrate 90, a 
sealant (not shown) is formed in the periphery edge of the opposite substrate concerned, and it sticks 
with a active-matrix substrate. Under the present circumstances, a substrate is stuck so that the pixel 
field on a active-matrix substrate and the color filters on the opposite substrate corresponding to each 
pixel may overlap using an alignment mark etc. Between an opposite substrate and a active-matrix 
substrate, the opening for thickness of said sealant is held, a liquid crystal material is enclosed with this 
opening, and the liquid crystal layer 86 is formed. 

[0122] A polarizing plate is prepared as a substrate other than an opposite substrate. 

[0123] In addition, when you do not need color display, it can use the opposite substrate equipped with 

the polarization function and the transparence common electrode like the 1st operation gestalt. 

[0124] The 7th operation gestalt of the <operation gestalt of** 7th> invention in this application forms 

a color filter in the surface of the substrate layer 20 exposed by separating the 1st substrate 10 from a 

thin film device layer, and forms a black matrix in an opposite substrate. 

[0125] The manufacturing process cross section of this operation gestalt is shown in drawing 38 thru/or 

drawing 39 . ... . ' 

[0 1 26] The production process ( drawing 4 thru/or drawing 8 ) to filter formation is the same as the 1 st 
operation gestalt. A color filter is formed in either of the 1st thru/or 5th operation gestalt by the method 
of a publication. After color filter formation imprints a active matrix and/or a drive circuit to up to the 
3rd substrate which has a polarization function using the same method as the operation gestalt of the 

above 1st. . 
[0 1 27] With this operation gestalt, since the black matrix is not built in a active-matrix substrate, it is 
necessary to prepare a black matrix in the opposite substrate 90. The manufacturing process cross 
section in this case is shown in drawing 39 . The black matrix 1 100, the transparence common electrode 
92, and the orientation film 84 are formed in an opposite substrate using well-known technology. A 
substrate other than an opposite substrate is prepared as a polarizing plate. 

[0128] A sealant (not shown) is formed in the periphery edge of the opposite substrate [ equipped with 
the black matrix 1 100 ] concerned, and it sticks with a active-matrix substrate. Under the present 
circumstances, a substrate is stuck so that the pixel field on a active-matrix substrate and the black 
matrices on the opposite substrate corresponding to each pixel may overlap using an alignment mark etc. 
Between an opposite substrate and a active-matrix substrate, the opening for thickness of said sealant is 
held, a liquid crystal material is enclosed with this opening, and the liquid crystal layer 86 is formed. 
[0129] In addition, since the black matrix 1 100 is not necessarily required to substitute a gate line and 
the data line for a black matrix, the opposite substrate equipped with the polarization function and the 
transparence common electrode can be used like the 1 st operation gestalt. 

[0130] ... . , , 

[Effect of the Invention] Since according to the invention in this application it imprints again to the 3rd 
substrate after forming a color filter and/or a black matrix in the drive layer rear face which imprinted 
and exposed to the 2nd substrate the active matrix manufactured by the beginning in the usual TFT 
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manufacturing process, built-in of the color filter using the surface which is not usually used and/or a 
black matrix is attained. This becomes reducible [ substrate number of sheets required in order to form a 
color filter and/or a black matrix ], and thickness of a device can be made small. 
[0131] Moreover, it cannot be dependent on the manufacturing process of a active matrix, and the 
material chosen as the 3rd substrate can choose the substrate of arbitration. Therefore, by using plastic 
film etc. as the 3rd substrate, it is lightweight, and is hard to break and it becomes possible to 
manufacture the new liquid crystal display object which has ******. 

[0132] Furthermore, in the invention in this application, a color filter and/or a black matrix can be 
formed to the viewing area which has matrix structure, doubling a location correctly. For this reason, it 
is possible to reduce the difficulty of alignment and to form a color filter and/or a black matrix easily. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/14/2004 



Page 1 of 3 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translatxon. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated.. 
3.1n the drawings, any words are not translated. 



[Brief Description of the Drawings] 
mrawine 11 The configuration of the conventional liquid crystal display. _ 
roSSl The configuration of the liquid crystal display in the invention in his app icatton. 

The configuration of the liquid crystal display in the invention in this -application^ 
mS^ The cross section which explains the structure of the transistor for a drive, and the transistor 
fc^ixd^witchinc in the indicating equipment of the 1st operation gestalt. ...... 

^wS Soduction process which carries out temporary adhesion of the 2nd substrate at the 1st 

p r avT g 61 The production process which exposure light is irradiated [ production process ] at stratum 

separates the 1st substrate in the interface of a substrate layer 
^S^Satic diagram showing the cross-section structure after separating the 1st 
pZt*9} The production process which forms the bank which divides a pixel field on a substrate 
^Sdnaiia The production process filled up with the solution for color filter formation with an ink jet 

^^Slhe production process which dries and solidifies the solution for color filter formation. 
rD^wbJlll The production process which forms a protective layer on a color filter. 
SSSi^ The production process which pastes up the 3rd substrate on a protective layer . 
SSSjil The production process which separates the 2nd substrate from a temporary glue line. 
SSSoJ The production process which forms an orientation film on a flattening film. 
r^wSuil The production process which forms a transparence common electrode and an onentation 

SJ^Snprocess which sticks a active-matrix substrate and an opposite substrate on 

SS^^lSEL process which forms a resist layer in a substrate layer in the 2nd operation 

gestalt. , , 

fDrawine 201 The production process which exposes a resist layer. 

rDrawinelii The production process which develops a resist layer 

m^Hne^l The production process which colors a resist layer and forms a color filter 

{g™Sl The cross section showing the condition of having formed the color filter in each pixel 

[Drawing 241 The production process which forms a coloring resist layer in a substrate layer in the 3rd 
operation gestalt. 
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rDrawing 251 The production process which exposes a coloring resist layer. 

fDrawine 261 The production process which develops a coloring resist layer and forms a color filter. 

[Drawing 271 The cross section showing the condition of having formed the color filter m each pixel 

field 

[Drawing 281 The production process which forms a pigment resin layer in a substrate layer in the 4th 

operation gestalt. . 

[Drawing 291 The production process which forms a resist layer on a pigment resin layer. 

[Drawing 301 The production process which exposes a resist layer. 

[Drawing 311 The production process which develops a resist layer. 

[Drawing 321 The production process which etches a pigment resin layer. 

IDrawing 331 The production process which exfoliates a resist layer and forms a color filter. 

[Drawing 341 The cross section showing the condition of having formed the color filter in each pixel 

^Drawing 351 Explanatory drawing of the print processes in the 5th operation gestalt. 

[Drawing 361 The production process which forms a black matrix and a protective layer m a substrate 

layer in the 6th operation gestalt. 

[Drawing 371 The cross section showing the structure of the liquid crystal display in the 6th operation 

[String 381 The production process which forms a color filter in a substrate layer in the 7th operation 

fprlwing 391 The cross section showing the structure of the liquid crystal display in the 7th operation 
gestalt. 

[Description of Notations] 

100,200,300 -- Back light 

110, 150, 350 -- Polarizing plate 

120, 220, 320 - Active-matrix substrate 

122, 222, 322 - Active matrix 

124, 224, 324 -- Drive circuit 

126, 226, 326 -- Mounting tape 

130, 230, 330 -- Liquid crystal 

140, 240, 340 -- Opposite substrate 

10, 50, 70, 90 -- Substrate 

12 - Stratum disjunctum 

20 -- Substrate layer 

22, 24, 26, 28, 72, 1002 -- An insulating layer and protective layer 

3o[ 32, 34, 36 -- Semiconductor layer 

40, 41, 42, 43, 44 -- Electrode 

46 - Transparence pixel electrode 

52 74 -- Glue line 

60 -- Exposure light 

50l', SoMoi B 602%03, 701, 702, 703, 801, 802, 803, 901, 902, 903, 1011, 1012, 1013, 1101, 

1 102, 1 103 -- Coloring layer 

82 84 -- Orientation film 

92 - Transparence common electrode 

600 810 -Resist layer 

700,800 -- Coloring layer 

610, 710, 820 --Mask 

900 - Roller for printing 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1 ] An exfoliation method of a thin film device characterized by having a production process 1 
which exfoliates from said 1st substrate and imprints a thin film device formed through stratum 
disjunctum on the 1st substrate on the 2nd substrate, and a production process 2 which exfoliates from 
said 2nd substrate and imprints said thin film device on the 3rd substrate. 

[Claim 2] The active-matrix substrate with which it is the active-matrix substrate manufactured using an 
exfoliation method of a thin film device specified to claim 1, and said thin film device is characterized 
by to have a thin film transistor for pixel switching arranged in the shape of a matrix, the scanning line 
electrically connected to the gate of the transistor concerned, the data line electrically connected to the 
source of the transistor concerned, and a pixel electrode connected to a drain of the transistor concerned. 

[Claim 3] A active-matrix substrate characterized by equipping said thin film device with a drive circuit 

which drives a thin film transistor for said pixel switching in claim 1 thru/or either of 2. 

[Claim 4] A liquid crystal display which is a liquid crystal display manufactured using a active-matrix 

substrate according to claim 2 to 3, and is characterized by said 3rd substrate having a polarization 

function. 

[Claim 5] A liquid crystal display characterized by said 3rd substrate having ****** m claim 4. 
[Claim 6] A liquid crystal display characterized by said 3rd substrate being a plastic plate which has a 
polarization function in claim 4 thru/or either of 5 . 

[Claim 7] A liquid crystal display characterized by equipping said active-matrix substrate with a color 
filter in claim 4 thru/or either of 6. 

[Claim 8] A liquid crystal display characterized by equipping said active-matrix substrate with a black 
matrix in claim 4 thru/or either of 7. 

[Claim 9] A liquid crystal display characterized by forming said color filter and/or a black matrix in a 
rear face of said thin film device after said production process 1 in claim 7 thru/or either of 8. 
[Claim 10] A liquid crystal display characterized by for said active matrix and an opposite substrate 
which counters having a polarization function, and equipping it with a common transparent electrode 
through liquid crystal in claim 4 thru/or either of 9. 

[Claim 11] A liquid crystal display characterized by said opposite substrate having ****** in claim 10. 
[Claim 12] A liquid crystal display with which said opposite substrate is characterized by having a 
polarization function and having a common transparent electrode in claim 10 thru/or either of 1 1. 
[Claim 13] A liquid crystal display characterized by equipping said opposite substrate with a color filter 
in claim 10. 

[Claim 14] A liquid crystal display characterized by equipping said opposite substrate with a black 
matrix in claim 10. . 
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EA05 EA07 EB02 ED03 EDM 
ED15 FA01 FA02 FB01 FB02 
FB12 FB14 FB15 FB20 GB10 

5F110 AA18 BB02 BB04 CC02 DD01 
DD02 DD03 DD13 DD14 DD24 
EE02 EE09 FF02 FF03 FF23 
FF29 GG02 GG13 GG33 GG34 
GG44 GG51 GG52 HJ01 HJ12 
HJ13 HL03 HL23 HM18 NN03 
NN23 NN24 NN35 NN36 NN41 
NN72 PP03 QQ11 QQ16 QQ19 
QQ30 



F I 

G 0 2 F 1/136 
H 0 1 L 29/78 



5 0 0 

6 1 2 B 
6 2 7D 



